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New Members 


“The Institute Spokesman” is delighted 
to use its columns to welcome new mem- 
bers of the N. L. 
tion and at the same time call our read- 


G. I. into the organiza- 


er’s attention to the rapid growth of the 
Institute’s membership. Six new mem- 
bers claim our attention and receive our 
cordial greeting in this issue of ‘The 
Spokesman.” 

The Canadian Oil Company, Ltd., 
P. O. Box 600, Petrolia, Ontario, Canada, 
joins the Institute as an Active Member. 
Mr. J. M. Allan is Chief Chemist of the 
company and supplies us with some in- 
teresting information about the Petrolia 
area as well as his company. 


Oil was first produced in the Petrolia 
area in commercial quantities in 1858. 
Loyal Petrolians claim most vigorously 
that the well develop was in operation 
a year before the famous Drake well. 

The first gusher was brought in in 
1862 by a photographer named Shaw who 
developed a foot-power operated spring 
hole drill which reached oil in quantities 
at 165 feet. 

The Canadian Oil Company, Ltd., 
formed in 1900 when a refinery was 
built just one mile north of Petrolia. 
This company expanded through Canada, 
branching out their sales territory from 
the Atlantic Ocean to the Rockies. 

The National Refining Company of 
Cleveland, Ohio, acquired control in 
1908. Expansion was steady until 1939 
when Nesbitt Thompson Company and 
associates in Montreal bought control and 
since then the growth has been very 
rapid to keep pace with the demand of 
World War Il and the post-war era. 

The company has a very comprehen- 
sive line of greases and lubricants cover- 
ing the automotive and industrial field in 
addition to many specialty products. 

As a new Technical Member we wel- 
come the Midwest Research Institute, 
4049 Pennsylvania, in Kansas City 2, 
Missouri, whose President, Harold Vogt- 
borg, was recently chosen as one of 
twenty-two American representatives 
from research, industry, and business 
to be entertained in the Scandina- 
vian countries by the Royal Swedish 
Academy of Engineering Science, the 
Danish Academy of Technical Scien- 
tists, and the Federation of Nor- 
wegian Industries. Mr. Vogtborg and one 
other member of the American delega- 
tion was awarded the Silver Medal of the 
Royal Swedish Academy. The Midwest 
Research Institute is a non-profit scien- 
tific institute having the unique feature 
of being dedicated to the industrial de- 
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velopment of Mid-America in addition 
to being an industrial research institute 
working for public and private organiza- 
tions throughout the United States. 

Currently, the Institute has under way 
approximately sixty research projects for 
American manufacturers, which projects 
are conducted on a confidential basis 
with all patentable developments accru- 
ing to the sponsor. In addition, it. has fif- 
teen regional projects under way directed 
toward the development of industrial 
uses of the agricultural and mineral re- 
sources of the area. 

The Institute is completely equipped 
and staffed for research in the fie!ds of 
agricultural, organic and inorganic chem- 
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Jern Trends in the Application 
of Lubricating Greases 


e By CHAS. I. KRAUS 


Alemite Division of Stewart-W arner Corporation 


Continued from June, 1947, Issue 


Figure 38 
The unit consists of a high pressure 
mp and a low pressure pump both of 
ch are operated by compressed air 
ined from the air compressor built 
, the unit. Here you see another type 
sortable unit in actual operation. In- 
entally, these portable units provide 
necessary air supply for operating 
ry painting units. An air supply for 
tlating tires where the service is highly 
sirable to the farmer. 
We can hardly leave the subject of 
dern trends in lubrication without 


Modernization of lubrication equip- 
ment and facilities has brought out the 
added utility and new beauty . . . real 
glamour if you please, Hollywood style, 
and just where it will stop no one can 
foresee. As a matter of fact, modern 


me mention of what is happening in Figure 37 

automotive field. Here, just as in remember the days when you drove the 
justry, there have been many progres- family jalopy on to a lubrication hoist 
e changes made. Some of you may that looked something like this. 
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Figure 39 


automotive lubricating equipment 
Made to Your really more beautiful than the shiny new 
stove or refrigerator that you may be try- 
ing to get. 

Under Strictist Continued on page 9 
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About the Author 

Gus Kaufman was born on September 
3, 1903, and was brought to Texas as 
an infant, residing most of the time in 
Houston, where he attended grade and 
high school. He. received his degree of 
Bachelor of Science in Chemical Engi- 
neering with Distinction from The Rice 
Institute, Houston, Texas, in 1924. 

Since then he has been connected with 
The Texas Company in the Techincal 
and Research Division except for a time 
in the Port Arthur Refinery of The 
Texas Company. His first work in petro- 
lenm research embraced distillation and 
fractionation, and after plant work in this 
and grease manufacturing he was placed 
in charge of grease research at the Port 
Arthur, Texas, Laboratories and at the 
Beacon, N. Y., Laboratories. In 1941, he 
was transferred to the New York offices 
as Staff Technologist and then to his 
present position as Assistant to the Man- 
ager of the Technical and Research Di- 
vision. He has, therefore, had over 
twenty years of experience in lubricating 
greases and allied products, which in- 
cluded all phases from the laboratory 
through the plant to the field. Of this 
time some thirteen years were spent in 
direct charge of Rrease research. He 1s 
the author of many patents and publica- 
tions on lubricating greases, cutting oils, 
gear lubricants, and allied subjects. 


HE subject of this paper appears 

to restrict it to a limited portion 

of grease technology. Actually, 
since lubricating greases are defined by 
the American Society for Testing Mate- 
rials as “‘a semi-solid or solid combination 
of a petroleum product and a soap, or a 
mixture of soaps with or without fillers, 
suitable for certain types of lubrication,” 
it is seen that this paper could embrace 
all that is known of greases. This is, of 
course, not practicable and only a limited 
portion of this information will be cov- 
ered, particularly as it applies to the use 
of additives for improving certain prop- 
erties of lubricating greases, such as: 
1. Ability to maintain consistency on 
repeated workings and/or heating. 
Ability to improve heat stability. 
Ability to resist oxidation. 
Improvement in load carrying capac- 
ity; that is, so-called extreme pres- 
sure characteristics. 
Improvement in water resistance. 
6. Improvement in rust prevention. 

It wili not be possible in some cases 
to be specific in defining the nature and 
composition of the additives used in view 
of the fact that many of these accom- 
plishments are of a patentable nature. 
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Additives in Lubricating Greas: ; 


By GUS KAUFMAN 


The Texas Company, Technical & Research Division, New Yo \, jy. 


The author stresses the importance of field tests in evaluating grea: coy 
taining additives, since, he says, additives may not always be com patible, no 
do they always have the same properties when used with different typo ha 
Some of the properties which may be improved by the use of additives in ereq 


are load-carrying ability, greater resistance to oxidation, heat, water, a 


rosion, better worked consistency, and improvement in rust prevention 


However, wherever possible specific 
names of additives have been given. 
General Discussion 

The simplest grease consists of soap 
added to oil. Now why do we add other 
materials to grease? Simply because the 
soap-lubricating oil compound may not 
have all the properties desired. At pres- 
ent many different kinds of greases are 
necessary to successfully meet various 
lubrication requirements. Additives and 
special compounding and manufacturing 
procedures are used, therefore, in an ef- 
fort to reduce the number of greases to 
a minimum. Marked progress has been 
made. For example, in the aviation in- 
dustry where dozens of greases have been 
used previously, the entire aircraft can 
now be lubricated by perhaps four or 
five greases, and there is a possibility that 
in the very near future this number may 
be reduced even further. 

Before discussing means for improving 
the properties of greases by the use of 
additives and other means, it might be 
well to discuss some common mi'sconcep- 
tions. For example, it is commonly stat- 
ed that grease making is an art. Cer- 
tainly it is anything but that. Few 
people realize that it is an accurate chem- 
ical process. Where else do you find 
manufacture controlled to an accuracy 
of one part in fifty thousand or one part 
in one-hundred thousand, and even one 
part in a million? For example, it is 
common practice to weigh to an accur- 
acy of one pound or one-half pound in 
fifty thousand pounds. Then how has 
the misconception of the “art” in grease 
making come about? Well, the above 
statements on accuracy of manufacture 
apply to the chemical accuracy. How- 
ever, grease makers must not only repro- 
duce the same chemical compound, but 
its texture and looks must remain the 
same from batch to batch, and some art 
is required to do this. Secondly, since 
the soap-mineral oil combination results 
in a gel type of consistency which may 

*Presented before the New York 
A.S.L.E., January 30, 1947. 
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change with working and with tem; 
ture, grease makers must predict 
the condition of the grease in the | 
at the higher temperatures what j: 
do when it cools in packages. In 
connection consistencies are, of ¢ 
taken at room temperature; that is, 7 
and it is realized that in actua! operat 
the chances of a grease being require 
operate only at this one temperatur 
very, very slight. This brings up 
other common misconception: that 
that if the grease is outside the partic 
specification set for it, whether it b: 
manufacturer’s specification or the | 
er’s specification, it is no good. Le 
look at this a moment; for examp| 
us consider consistency. The may 
range now used by grease manufact 
is thirty points by the ASTM \y 
penetration method for lubric 
greases. The grease maker must, t 
fore, predict from the consistency of t 
grease in the kettle what it will be 
it is drawn, and the latter must 
within the thirty-point range set uy 
the classification system of the Nat 
Lubricating Grease Institute (NI 
He must predict from the consisten 
the sample taken for control what ' 
ultimate consistency of the grease 
be when drawn into different pa 
at different cooling rates. However 
reproducibility of the test method 
is only + ten points, the latte: 
ure having recently been obtained 
result of cooperative work done by I 
nical Committee G of the America! 
ciety for Testing Materials. There! 
the grease maker must draw the & 
hot and predict its setting up 
narrow limits. In fact, allowing to 
reproducibility of the met! 
only a very few penetration poi 
work with. If the grease dovs not ‘ 
within the thirty points permit 
the NLGI, the grease must >¢ cum 
However, the question that 
up is whether this narrow penetr 
range for consistency is impo ‘2Nt, 
leads to the first phase of rovemé 
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47 5 
bric ig greases which will be dis- I—Consistency vs. WORKING (RESISTANCE TO SHEAR 
o | Grease A Grease B 
Consistency ASTM Penetration 
OF improved grease Is de- Worked (Standard =60 Strokes 285 287 
ped, 1» successful limits of operation Worked 100.000 times Too Soft oe 
»N, t | ted to a consistency range ot Penetration mere than 420 
chi points. In most cases during 
eae evelopment of the product it was ings Or repeated subjection to shearing indicated by Grease B in Table 1. It will 


wk satisfactorily over a much 


to 
consistency range than thirty 
= «; for example, fifty points or one 
‘a aired points, or even two hundred 
in ASTM penetration. The con- 

cy of the final grease is limited to 

quired NLGI thirty points primar- 
em| ‘or greater uniformity and because of 
oa -hanical or operational limitations. For 
¢ mple, the particular grease gun avail- 
it «might not handle a wider range of 
he sistency or the particular motor might 
- have sufficient power to turn if a 
product were used. 
a fact remains that the same grease 

ctions from a lubrication standpoint 
a a wide range of consistencies, There- 
reasonable limits for consistency are 


Bs that are necessary. 


stresses. Normal greases show a spread 
of thirty to one hundred points between 
the ASTM unworked penetration and the 
worked penetration. Originally the goal 
was to make these two values approach 
each other. It was found that certain 
types of sodium soap greases and even 
specially prepared lime soap grease would 
do this. However, this is nothing to get 
excited about because the ASTM worked 
penetration represents only sixty work- 
ings through a '4 inch orifice at room 
temperature which is usually not the 
Operating temperature, but a_ bearing 
operating at say 3,600 rpm works the 
grease over 200,000 times in just one 
hour and over 200,000,000 times in 
1,000 hours, a normal period before re- 
lubrication of anti-friction bearings. 
However, as a result of research in the 
use of additives and special methods of 
manufacture, it has been possible to de- 
velop greases which show practically no 
change in consistency with working as 


be noted that although Grease A has a 
worked penetration of 285 after the 
standard 60 strokes, it becomes so soft 
as to make it impossible to take a pence 
How - 
ever, Grease B, which has a penetration 
of 287 after the normal 60 strokes, has 
a penetration of only 288 after 100,000 


workings. 


tration after 100,000 workings. 


The desirability of the above property; 
that is, maintenance of the same con- 
sistency over wide ranges of conditions 
is manifested by now being required in 
important specifications. For example, 
Army-Navy Aeronautical Specification 
AN-G-15 General Purpose Grease re- 
quires that the grease resist working 
down, permitting a maximum penetration 
of 375 after 100,000 workings on the 
ASTM Grease Worker. Although con- 
siderable difficulties were first ¢xperi- 
enced in meeting this rather severe re- 
quirement, as indicatd above, this is now 
possible; in fact, Grease B above more 


"Bet us see what has been done to “im- 
a ‘or obtain the desired consistency 
he tanges of temperature and ‘‘work- 
Le ; (that is, subjection to shear). One 

al has been to develop a grease which 
fe uid not soften after repeated work- 

act 

W 

ric 


INTERNATIONAL LUBRICANT CORPORATION 


NEW ORLEANS, U.S.A. 


cf? MANUFACTURERS AND EXPORTERS 


OF LUBRICANTS 


= 

| 

| 

VY Org 

st ¢ | 

Nat | 

NI 

tenc 

vhat 

od / \ 

1ed 

¢ AROUND THE WORLD | 

fo C+) 2 

. 

iV | 
| 

netrat | 

yveme | 

| 


than meets the requirement. From a 
practical standpoint there are operating 
conditions which require that a grease 
not work down, in particular where leak- 
age is especially undesirable. 

In an effort to obtain a constant con- 
sistency after working, grease manufac- 
turers commonly resort to milling, but 
this may produce only a temporary ef- 
fect, as is shown in Table II. It will be 
seen that the ASTM worked and un- 
worked penetrations which are taken at 
77¥F 
by milling, but a few minutes of use, 
in a ball or roller bearing, nullifies 
this as the small heat 
erated causes the grease to revert more 


have been brought closer together 


as 


amount of gen- 


or less to its original consistency, and 
after working in a bearing it acts the 
it if it had 
milled. Milling of a grease is usually car- 
ried out to reduce leakage, but it will be 
noted in Table II that 
complished, the leakage for the milled 


same as would never been 


this was not ac- 


grease being, if anything, slightly higher 
than the unmilled grease. 

It must be recognized, however, that 
are of lubrication 
when it may be desirable to compound a 


there certain types 
grease in such a way as to have it work 
and 


ple, in certain anti-friction bearing a 


down yet not leak out. For exam- 
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Taste II—Errect oF MILLING ON CONSISTENCY’ 
Unmilled Milled 
ASTM Penetration 
Unworked 195 309 
Worked 299 328 
Difference 104 19 
Miniature Penetrations 
Unworked 54 128 
Worked 140 196 
Difference 86 68 
Miniature Penetrations on Grease after Running 
on Anti-Friction Bearing @ 1750 rpm—Maxi- 
mum Temperature 156 
Original Grease 54 128 
Grease on Bearing 41-45 50-62 
Grease which Leaked Out 98-100 91-93 
On Leakage 17.2-19.0 22.8-23.7 


‘Taken from Paper Presented by Author before National Lubricating 
Grease Institute on October 4, 1938. 

* Miniature Penetrometer for Determining the Consistency of Lubri- 
Kaufman, W. J. Finn, R. J. Harrington J.E.C., 
2—February 19, 1939. 
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plications it is desired to have flooded 
lubrication without leakage. 
Table 


be 


to 


with 


This is possible by the use of proper included in 


compounding ingredients, as is shown in can made 
Table II]. It will be seen that Grease C 
works down much more than Grease D; 
vet no leakage was obtained with the 
former, whereas leakage was very bad 
with the latter. Grease C did not leak 
out in spite of the fact that it became 
very soft, which was possible by special 
On the other 


reases 


ing down is no indication 


are responsible for leakage. 


compounding procedures. published in The Institute 
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asmuch as the mere resistancc¢ 


hand, Grease D softened only 
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tendency, the question naturall 
up as to what properties of th 
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softening and still give no leaka 


was discussed in a paper by th« 
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yet gave bad leakage. Grease F has 
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HI—Consistency vs. LEAKAGE 


Grease C 

ASTM Penetration 

Unworked 255 

Worked 430 
Leakage from Ball 

Bearing Operating 

at 1750 rpm None 
Penetration on Used Too Soft* 


Grease 
Penetration more than 420. 

\LGI) —Volume II—No. 12—March, 
39, It was pointed out therein that 
» of the most important properties of 
srease Which causes leakage is texture. 
her factors discussed were air entrain- 
ent and vaporization of volatile matter 
greases. 

Considerable space has been devoted to 
sodifications in greases by the use of 
dditives or by the choice of ingredients 
» obtain the desired consistency because 
onsistency or changes in consistency is 
mething which appears easy to under- 
and. For that reason an importance 
as been attached to consistency com- 
letely out of line with its real impor- 
snce. We hear of specifications requir- 
ga ten to fifteen point range in con- 
tency limits, and we hear of grease 
inufacturers who pride themselves by 
liming such narrow limits of manu- 
acture in spite of the fact that the 


Grease D Grease E 
25 265 
275 280 
35-40% None 
Only Slight Only Slight 
Softening Softening 


method of taking penetrations itself is 
only accurate to + 10 points. I would 
contend that if a grease must be made 
to such close consistency limits to func- 
tion properly, it is no good. Also if a 
piece of equipment requires a lubricant of 
such close tolerances, it has not been 
properly designed. It is agreed that 
greases should be and are manufactured 
to close tolerances, but, in addition, they 
should function satisfactorily over wide 


Figure 1. Comparison of sta- 

bility to heating of heat-stable 

and non- heat-stable calcium 
soup greases. 


Heat-stable calcium soup 
grease. Ordinary cup 
grease. 


ranges of tolerance. In most cases where 
impractical tolerances are specified for 
greases, the conclusions have been based 
on limited test data or inadequate or non- 
reproducible test information. 
Heat Stability 

One of the outstanding 
where additives have been successfully 
used is in improving the heat stability of 
lime soap greases, generally referred to as 
cup greases. These are probably the com- 
monest greases made. The soap and oil 
are usually held together by water, this 
method having been used since their in- 
ception and still being used. However, 
in use if the temperature rises sufficiently 
high to vaporize the water, the usual cup 
greases break down into soap and oil. It 
is generally supposed that this will occur 
at a temperature corresponding to the 
boiling point of water. Actually ordi- 

Continued on Page 10 
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Presidents Column... 


The 15th An- 
nual Convention 
of the National 
Lubricating 
Grease Institute 
will be held at 
the Edgewater 
Beach Hotel in 
Chicago, October 
16th, 17th and 
18th, 1947. 

With this Con- 
vention but a lit- 


H. P. Hobart, President 
L.G.1. 


tle more than 60 days away, it seems 
appropriate that we should devote this 
column to some brief remarks concern- 
ing the general plan and program. While 
all ar.angements for papers to be pre- 
ented are not yet complete the follow- 
ing preliminary information may be of 
interest at thts time. 


Thursday, October 16th. Members and 
guests will be given an opportunity to 
register in the main foyer. The same 
attractive young secretaries, Miss Davis, 
Miss Frank and Miss Paulson who so 
ably and cheerfully handled the Regis- 
trations at the Convention last year, will 
again serve in this capacity. The N.L.G.1. 
is indebted to the Pure Oil Company, the 
D. A. Stuart Oil Company and_ the 
Deep Rock Corp. for lending the time 
and services of these young ladies during 
the N.L.G.I. Convention. 


At 11:00 A, M. the present N.L.G.I. 
Board of Directors will hold its final 
meeting of the year. 


At 1:45 P. M. 


be called to order and three technical 


The Convention will 


papers are scheduled for the afternoon 
session. The first one is by Mr. Dale V. 
Stingley, of Armour & Co., Chicago, on 
“FATS, OILS AND FATTY ACIDS 
FOR INDUSTRIAL PURPOSES.” The 
other two papers will be presented by 
men prominent in the industry on sub- 
jects of importance and interest. Ar- 
rangements have been made with each 
of the speakers who are presenting papers, 
to have pre-prints of their papers avail- 
able at the Convention. 


At 4:30 P. M. the Annual Business 
meeting of the Institute is scheduled 
which all Active Members are urged to 
attend. The Nominating Committee 
will report at this meeting and election 
of Directors for the ensuing year will 
follow. Other necessary items of business 
will be presented to the meeting for dis- 
cussion and vote as may be required. 


Thursday evening at 8:00 P. M., the 
second session of the Convention will 
convene and two papers will be delivered. 
One of them by Mr. Stanley Elliott of 


the Ferro Chemical Corp., Bradford, 
Ohio. 
Friday, October 17th, The Friday 


morning session scheduled for 9:30 A. M. 
has three papers. A co-authored paper 
by Mr. Claude Johnson, President of the 
Jesco Lubricant, and Mr. J. A. Altshuler, 
Vice-President, Stratford Engineering of 
Kansas City, will be heard. 

At noon, the new Board of Directors 
will hold an organizational meeting to 
elect officers and appoint committees 
for the ensuing year. 

The Friday afternoon session starting 
at 2:00 P. M. will be devoted to the 
Technical Committee, who will hold a 
symposium on the same subject which 
engaged their interest and proved so stim- 
ulating last year, “PUMPABILITY OF 
GREASE AND DELIVERY CHARAC- 
TERISTICS OF DISPENSING EQUIP- 
MENT.” 

As is the Institute’s custom, a cocktail 
party has been arranged for members and 
their guests at 6:15 P. M. in the West 
Lounge, to be followed by the Annual 
N.L.G.I. Banquet. The committee has 
departed from past practice this year in 
limiting the number of variety and en- 
tertainment acts. They have selected an 
outstanding pianist and vocalist who will 
play, sing and lead group singing during 
the banquet. The principal feature of the 
evening’s entertainment will be a talk on 
“ATOMIC POWER” by Dr. H. D. Bass, 
head of the Department of Chemistry of 
the Purdue University of LaFayette, Ind. 

Saturday, October 18th. The Satur- 
day morning session will see a resumption 
of the Technical Committee and Sym- 
posium and final adjournment of the 
Convention will be around noon time, so 
that those in attendance will have plenty 
of time to catch their plane or train con- 
nections during the afternoon to be home 
Sunday. 

It is not only my duty as President of 
N.L.G.I., but also my great pleasure, to 
issue this, the official call, for the 15th 
Annual Convention. Attendance is not 
limited to companies holding N.L.G.I. 
membership, guests are not only welcome, 
but are cordially invited. 

Let me urge you to mark October 
16th, 17th and 18th on your calendar 
and make the necessary arrangements to 
be in attendance. The officers will look 
forward to the pleasure of seeing you at 
the Convention and we ask that you in- 
troduce yourself. 
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auto-transformer with dial control gives full adju 
ment from 0 to 750 Watts. 


Duplication of specific heater temperature 
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able with built-in rheostat control. Fu 
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Instead it contains a built-in auto-trans 
former utilizing a single layer windin: 
traversed by a movable carbon contact 
This innovation offers a new degree 
heater flexibility as well as adaptability: 
hundreds of laboratory heating operations 
WIDE RANGE KONTROL. A 
lution of the dial turns the heat 
“on” to full “off’—all the way fro: 
Watts—from dead black to bright 
heating elements—from barely percept 
heat to intense radiation. 
LONG LIFE. Built-in auto-transfor 
good for the life of the heater—v» 
in good condition after the rest of ¢ 
has been subject to the natural wea: 
of rigorous use. Unlike rheostats 
no periodic replacement. 
REPLACEABLE HEATING ELEMENT] 
Durable nickel chromium coils, good for 
ward of 1,000 hours of use, easily placea 
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formance of this glamourized equip- 
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milar equipment to the industry just 
few years ago. 
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SATING GREASES 


Continued from Page 3 


re some typical examples of 


day automotive — lubricating 
t. From its appearance it may 


co believe that it is lubricating 


Figure 40 


Figure 40 shows a battery of four 
lubricating pumps contained in a single 
unit. Normally this unit would contain 


Specialized Glycerides 


and 
FATTY ACIDS 
Fats & Fatty Acids for 
For the Lubricating Greases two high and two low pressure units, 
e and it would be placed between two 
Grease Manufacturer THE lubrication lifts in such a manner that 


two lubrication jobs could be handled 
simultaneously. 

Figure 41 shows the individual porta- 
ble high pressure pump opened up. It 
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ADDITIVES IN | T heat for only a short period 
LUBRICATING GREASES the viscosity of the grease bes 
Continued from Page 7 Ele tion to practical heat stability. {er , 1" 
i if the product decomposes, a gh rail 
nary lime soap greases will break down poses, gh vis 
atter heating at temperatures of the order { f lot 
of 160F; for example, in anti-friction Course, preci 
bearings. standpoint. 
To obtain improved resistance to heat Oxidation Stabilit. 
*xtensive researc ie = \ ‘ 
extensive research was carried out to de ae: Head in head with hex cuit 
termine what additives could be used 2200} i 
. vances ha 
which would not be lost at the elevated i b a a ge ices ha 
temperature. This problem was success- icial. No little re 
fully solved and is covered by various maenion goes to the development of a simple afi od 
These im- Figure 2 celerated test method to determine oxi; 


patents issued and pending. 
proved lime soap greases may be heated 
well above their melting points and above 
the boiling point of water and still not 
break down; in fact, they may be heated 
repeatedly without separating. Figure 1 
shows this phenomenon. 

Another example of improved heat re- 
sistance is the brick type of sodium soap 
greases as used on open journals where 
the grease must be solid, must touch the 
rotating shaft, and yet must not feed out 
too fast; for example, driving journals 
of locomotives. In this case, it is desired 
that the grease be firm to resist deforma- 
tion and yet soft enough to permit feed- 
ing at temperatures which in the case of 
locomotives may reach sub-zero. Still the 
grease must remain firm when the jour- 
nal heats up to 250F, and even 300F. 
Figure 2 shows how this was accom- 
plished. Please note that although Grease 
F was softer at normal temperatures, 
which is a distinct advantage since it 
produces immediate lubrication, still it 
is many times harder than Grease G at 
elevated temperatures although Grease G 
was some three times harder than Grease 
F at room temperature. 

It will be noted that in the example 
cited above no reference was made to 
the dropping points of these products in 
relation to heat stability. It is pointed 
out that melting point or dropping point 
bear no relation to heat stability in prac- 
tice, which is well recognized by both 


MARKETERS 
PRODUCERS 
REFINERS 


DEEP ROCK OIL CORPORATION 


155 N. CLARK ST., CHICAGO 90, ILLINOIS 


GASOLINE 


FEPROL 


MOTOR OILS 


manufacturers and users of grease. The 
point is that the melting point or drop- 
ping point of a grease is merely the tem- 
perature at which one drop detaches itself 
from the remainder of the grease, using 
a specified type of receptacle for the 
grease. In fact, it has been possible to 
make greases having melting points of 
600F and over; yet such products had 
very poor practical heat stability simply 
because the product may decompose dur- 
ing the running of the test, and the de- 
composition products may never drop 
through to give a true dropping point. 
Similarly pressure viscosity should not be 
used as an indication of heat stability 
since here the product is subjected to 
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tion stability; that is, the Bomb Oxid; 
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Water Insoluble Greases. 
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Petroleum Sulfonates 


* FULLY REFINED 
* 2 TYPES, 5 GRADES 


The exacting uniformity and dependabi 
high quality of PENN-DRAKE PETRO 
SULS have brought to them widespread 
recognition as the ideal petroleum sul 
fonates. Available in two types and fiv 
different grades, PENN-DRAKE PETRO 
SULS have qualities that especially sui 


them as bases for emulsification, disper 
sion, detergency and rust prevention 
products. 


PENNSYLVANIA 
REFINING CONMPAN 


Butler, Pa. 
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1¢ andlfen Tes. developed by Mr. F. L. Wright 
he details of this Bomb Oxida- 
ore talon Tes: method will not be covered in 
h nil in this paper as it is well known 
and is now being considered for 
iption by ASTM. Briefly, the bomb 
dation test determines the tendency 
- 3 grease to absorb oxygen, and, there- 
~, is an indication of its oxidation re- 
; ance. The grease is subjected in a 
abil mb to an oxygen pressure of 110 psi 
temperature of 210F. The drop 
Credif® oressure is then observed for different 
ple aclilMriods of time; a grease showing excel- 
on FL. Wright & W. A. Lutz, Product Engi- 
Oxidising, June, 1936, P. 210. 
L. Wright & H. A. Mills, ASTM Proceed- 
Part II, 38, 525 (1938). 
ate 


We would appreciate your inquiries 


Central Can Company, Inc. 
2415 W. 19th STREET 
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STEEL SHIPPING CONTAINERS 
” STEEL PAILS AND CANS 


All Sizes—All Styles 


CHICAGO, ILL. 
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Ordinary Lime Soap Grease 
Lime Soap Grease 
Oxidation Inhibited 
Sodium Soap Grease 
Sodium Soap Grease 
Oxidation Inhibited 
Sodium-Calcium Soap Grease 
Sodium-Calcium Soap Grease 


Oxidation Inhibited 


lent oxidation resistance will usually have 
a pressure drop of less than ten pounds 
and in many cases less than five pounds 
in 100 hours. Greases showing low pres- 
sure drop usually have excellent storage 
stability. 


GREASE MAKERS 
ALUMINUM STEARATE 
PLYMOUTH 
No. 801-22 
and all other Metallic Soaps 
M. W. Parsons, 
Imports & Plymouth 


Organic Labs., Inc. 
59 Beekman St., New York 7, N. Y. 


Pressure drop, pss 


100 Hrs, 400 Hrs. 
<j < 20 
15-25 40-50 
<s <20 
15-25 4e-50 


<5 <20 


It has been possible to use additives in 
greases resulting in marked improvement 
These 


anti-oxidants are usually of the organic 


in their resistance to oxidation. 
amine type, and only small percentages 
are necessary to produce these improve- 
ments. Table IV shows the improve- 
ments possible. For example, an ordinary 
lime soap grease may show a pressure 
drop of as much as fifty pounds or more 
after one hundred hours at 110 pounds 
of oxygen pressure. However, by the use 
of oxidation inhibitors lime soap greases 
can be produced showing a pressure drop 
of less than five pounds in one hundred 
hours. In the case of sodium soap greases, 
lithium soap greases, mixed base greases, 
etc., similar improvements in oxidation 
resistance are possible by the use of in- 
hibitors. One point which may be men- 


tioned, however, is that although sodium 
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soap greases made with residual oils, such 
as wheel bearing greases, may show some- 
what high values by the Bomb Oxidation 
Test, in storage and in use they give 
satisfactory results. 

Regarding the significance of the re- 
sults, a value of less than five pounds 
pressure drop usually means that the 
grease can be packed in a bearing and 
kept in storage for several years without 
any deleterious effects upon the bearing. 
Therefore, better values than this have 
very little practical significance. 

Also, it is emphasized that the Bomb 
Oxidation Test is intended as an accel- 
erated means for predicting the resistance 
to oxidation of greases when stored in 
thin films, for example, on anti-friction 
bearings or the like; i. ¢., it is a static 
test and is not intended to predict prac- 
tical dynamic performance. A dynamic 
oxidation test has been developed, and 
Figure 3 is a diagrammatic sketch of this 
test. By the use of this type of evaluat- 
ing equipment it is possible to obtain ac- 
celerated oxidation information at about 
one-tenth of the time necessary with the 
static test. Before leaving the subject of 
oxidation tests it should be mentioned 
that in the early days the bomb oxidation 
test was run at 175F instead of 210F. 
One grease which gave entirely satis- 
factory results at 175F was then found 
to give very erratic results at 210F. Usu- 
ally the results were poor. However, in 
storage under both summer and winter 
conditions bearings packed with this 
grease were entirely satisfactory after five 
years or more. However, this does not in 
any way detract from the value of the 
bomb oxidation test to predict storage 
ability, and its use is widely recognized. 
Further development work is necessary, 
however, on the dynamic oxidation test, 
particularly of an operational nature. 


Extreme Pressure Characteristics 
In general the extreme pressure (E.P.) 
characteristics of a lubricant are defined 
as the ability to carry load or maintain 
a film of lubricant between the rotating 
surfaces, thereby preventing seizure 


TWE TEXAS COMPANY 
DYNAMIC OXIDATION APPARATUS SCHEMATIC SKETCH 


1 1750 RPM MOTOR 


OXYGEN INJECTION 


PRESSURE GAGE 


THERMOCOUPLE LEADS i 
N VENT PIPE— 


CRANK ARM 
\ 


ROTAMETER STANDARD 
PRESSURE REDUCTION 
VALVE AND GAGES 


REDUCTION GEAR 
\ 
\ 


ADJUSTABLE PACKING GLAND CHECK VALVES 
JACKETED -CYLINDER 
WOUND WITH NICHROME 


VENT PIPE | RESISTANCE WIRE VARIAC USED TO CONTROL TRAP 
CYLINDER TEMPERATURE 
T KYGEN TANK 
THERMOCOUPLE 
GROOVE IN PISTON UNDER 
12-Vis" ORIFICES LOCATED 14" 

FROM EDGE OF PISTON 

DETAIL AT PISTON 
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Figure 3. The Dynamic Oxidation Test which is used to distinguish between a’ grease with poo: 
oxidation resistance and one with good oxidation resistance, also to evaluate the effect of oxida. 
tion inhibitors. 

The apparatus consists essentially of a modified pump for rapidly evaluating oxidation chara 
teristics of greases by repeatedly spraying grease into an atmosphere of oxygen under controlled 
conditions of temperature and pressure. This is accomplished by charging a sample of the grease 
to a closed cylinder equipped with a reciprocating piston provided with orifices, so that the 
sample is forced constantly from one end of the cylinder to the other. Since the grease is ir 
constant motion, the dynamic method resembles actual service to a greater extent than stotic 
tests. Furthermore, the continuous agitation insures intimate and uniform contact between the 
entire sample and oxygen. 
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under heavy loads. Before discussing the 
use of additives to improve the extreme 
pressure characteristics of greases, a 


means of evaluating these characteristic 
must be considered. Many machines hi 
been designed for this purpose, arid : 
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one machine is acceptable as 
unin. and predicting extreme pres- 
ha .cteristics under all conditions 


pe 

serv each does serve valuable 
(or evaluating load carrying ca- 
ty uoder certain specific conditions 


serat. on; that is, although each ma- 
1 may Serve a specific purpose, none 
relates with all conditions, and the 
B ction of which machine to use will 
end upon service cond:tions and othe: 
For example, the SAE 
chine seems to indicate suitability 
sder high speeds and low loads, includ- 


shock loads. The Timken Machine 


a 


Animal, Cottonseed, Hydrogenated Fish Oil 
FATTY ACIDS, STEARIC and OLEIC ACIDS for 
| compounding Greases and special Lubricants. 


EMERY INDUSTRIES, INC. 


Cincinnati 2, Ohio © 


appears to indicate suitability under con- 
ditions of lower speeds, but higher loads. 
Also other machines are used, such as the 
Falex Machine, the Four Ball Machine, 
etc. 

Without going into the advantages 
and disadvantages of each it might be 
mentioned that the Timken Machine is 
probably the most widely used for deter- 
mining the extreme pressure character- 
istics of greases although other machines 
can and have been used. Considering the 
Timken Machine, an ordinary grease con- 
taining no additives; that is, extreme 
pressure agents, will usually carry a load 
of only five to fifteen pounds before 
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For 


Refined by 


N. |. MALMSTROM & CO. 


BROOKLYN, N. Y. 


scoring. By the use of additives and 


special compounding this can be raised 
to fifty pounds and more. In fact, it has 
been possible to obtain values approach 
ing the limit of the Timken Machine; 
that is, eighty to one hundred pounds. 
The additives used are usually sulfur, sul- 
furized chlorinated — compounds, 
sulfur-chlorine treated materials, pho.- 
phorus compounds, phosphorus-sulfur 
compounds, lead soaps, ete. Only small 


oils, 


percentages are usually required. In some 
cases an additive may not itself raise the 
extreme characteristics of a 
grease, but in combination with another 
extreme pressure agent it have dis- 
tinct benefits. 


pressure 
may 


Regarding the necessity for extremely 
high values on the extreme pressure ma 
chines, such as the Timken Machine, it 
is pointed out that even in severe steel 
mill gear 
thirty-five to 


service a Timken value of 
forty pounds has been 
found to satisfactorily protect the gears 
provided other properties of the grease, 
such as oxidation and heat resistance, are 
present in the grease. Although values 
as high as one hundred pounds have been 
reached on the Timken Machine, it would 
appear that such values are beyond prac- 


tical significance, since the metal itself 
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TABLE 


V—RESULTS OF 


INSPECTION OF WHEEL 


Car Name: 
Manufacturing Year: 
Model: 


Lubricant 


ASTM Penetration 
Outer Bearing 


Inner Bearing 


Figure 4. Car entering ford during splash tests. 


will undergo deformation under such 

high loads. In addition, the use of trick 

materials to get these high values usually 

destroys or causes detriment to the other 

desirable characteristics of the grease. 
Water Resistance 

The user of grease should first analyze 
his problem and see if he really requires 
extreme resistance to water washing and 
whether greases having this property may 
not have other undesirable properties. For 
example, it has been shown by both lab- 
oratory and field tests that extreme re- 
sistance to water washing may also go 
hand in hand with a tendency towards 
corrosion and rust formation. It is not 
difficult to obtain water resistance by 
the use of special compounding and spe- 
cial additives. For example, lime soap 
greases are commonly used to obtain 
water resistance, whereas sodium soap 
greases are generally considered less re- 
sistant to water washing; in fact, when 
made with many fats, they tend to emul- 
sify with water. However, experiments, 
carried out with a water resistant grease 
to which water had been added and with 
sodium soap, so-called water soluble 
grease, showed that the bearings packed 
with the water resistant grease were cor- 
roded very badly in less than three 
months, whereas the sodium soap grease 
was entirely satisfactory. 

Another soap base giving water resist- 
ance is lithium. Also saturated fats give 
greater water resistance than do unsat- 
urated fats. Fillers have also been used 
to obtain greater water resistance, but 
this is generally not recommended due to 
the abrasive action of most fillers. How- 
ever, as stated above, the user should 
study carefully the problem involved be- 
fore specifying extreme resistance to 
water washing since the latter is very 
often a detriment rather than a help. 

As an example, a practical test was 
conducted to determine the resistance of 


Plymouth 
1937 
Sedan 


Right Wheel 
Soda Soap Grease 


275 

Small amount of 
grease on cage. 
Rollers oily, cup 


dry. Grease a green- 
ish black color, oil 
sheen. No evidence 
of rust. 

Small amount of 
grease on cage. 
Rollers oily, cup 
dry. No evidence of 
rust. Grease a 
greenish black color 
with an oily sheen. 


Pressure drop |b 

Bearing Type: 
Tapered Roller 

Amount of Cha: 
grams 

Left Wheel 


Lime Soap Cup 


(Water Resista 


Okesmg 


266 

Very little gre 
cage. Rollers oj 
dry. Grease a 
color. No evide: 
rust. 

Very small amount 
grease on Cage. 
on cage white. |} 
of water. Three 
rusty, remainder 


Three rust spots or 


soda soap grease (emulsifiable with 
water) to washing out of the lubricated 
parts in comparison with water resistant 
grease (lime soap cup grease). In the 
procedure chosen sodium soap grease on 
the one hand and lime soap grease on 
the other hand were used as lubricants 
for the wheel bearings and steering 
mechanisms of automobiles. The cars 
thus serviced were subjected to severe 
splashing tests through a stream which 
would simulate the worst wet-weather 
driving. One side of the car was lubri- 
cated with the sodium soap grease and 
the other with the lime soap or cup 
grease. The cars chosen for the work 
had odometer readings of 25,000 miles, 
and the original grease seals were used. 


Technical Data File 
for Makers of 
Lubricating Compounds 


Gives complete information on properties and. 


characteristics of SONNEBORN Petrolatums, sug- 
gesting adaptability to wide range of applica- 
tions. Highest quality—-a type for every service. 
Prompt delivery. 

Mail, phone or wire order, or write Dept. IS 
for Technical Data File P. 


A Few Typical Uses 
of SONNEBORN Petrolatums 


Belt dressing compounds @ Buffing compounds ¢ 
Lubricating greases @ Lubricating sticks @ Rust 
preventative compounds. 
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White Oil and Petrolatum Division 
SONNEBORN SONS, INC.,N. Y. 16, N. Y. 


DEVELOPING BASIC MATERIALS FOR BASIC INDUSTRIES 


For the actual tests the cars were d; 
through a gravel bottomed ford a 
a fast moving stream. At the tim 
the test the water was about 15 inc 
deep, above the running boards of 4 
cars. The ford was approximately 30 { 


across. 


Each car was driven into : 


water at 15-20 miles per hour, the unde 
side of the chassis being completely 

Figure 4 shows one of the cars cros 
the ford. The test consisted of ten tr; 
across the creek and ten trips back. Af 
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Figure 5—Tapered roller bearings after splash test. 


Soda soap grease—right front wheel. Lime soap grease (water insoluble). Left front wheel 
Inner bearing assembly. Outer bearing assembly. Outer bearing assembly. Inner bearing assembly. 


Figure 6—Effect of water on grease-lubricated drag links. Pontiac drag links. 


Left End — Cup grease (water resistant) lubricated. Right End — Soda Scap grease lubricated 
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are processed by 
this machine 


The nation’s leading grease manufacturers 
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yi ff ing disc with great velocity and tremendous 
¥ turbulence. The result is a supremely smooth, 
thoroughly worked product which is com- 
pletely de-aerated. The processing is done at Grease Homogenizer, showing feed pumps, 
a rate up to 210 pounds per minute. . strainers and vacuum pump. 
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Figure 7—Effect of water on grease—Lubricated tie rods. Plymouth tie rod. 


Right End 


Taste VI—EXAMINATION OF 


Car Name: Pontiac 


Right End 
Soda soap grease 


Lubricant 


ASTM Penetration 


(Original) 211 
Greenish black, 


Color of Lubricant 


Cup grease (water resistant) lubricated. 


Left End — Soda Soap grease lubricated. 


Drac LInKs AND Tie Rops 


Part Lubricated: Drag Link 

Left End 

Lime soap grease 
Cup grease 


199 
Light tan 


oily sheen 


lexture Fibrous Mush like 

Appearance of Enclosure Excellent Rust present 

Exposed Sides Oily Dry and rusty 

Car Name: Plymouth Part Lubricated: Tie Rod 
Left End Right End 


Lubricant 
ASTM Penetration 


Soda soap grease 


Lime soap grease 


(Original) 211 Cup grease 
Color of Lubricant Dull brownish 199 
color Light tan 
Texture Fibrous Buttery 
Appearance of Enclosure Excellent Some rust 


Exposed Sides 


Some grease and 


Dry and rusty 


oil; no rust 


this splash bath the cars were driven 
seven miles and allowed to stand for one 
week untouched. Results of the tests on 
one of the cars are given in Table V and 
in Figure 5. It will be seen that the soda 
soap grease lubricated bearings were well 
protected with no evidence of rust, 
whereas, those serviced with the water 
insoluble cup grease plainly showed rust- 
ing. It will also be noted that the wheel 
bearings lubricated with the sodium soap 
grease still had considerable grease left 
on the bearings; in fact, more than with 
the water insoluble lime soap cup grease. 


Similar results were obtained on the 
drag links and tie rods, as given in Table 
VI and Figures 6 and 7. The soda soap 
lubricated ends of each part are full of 
lubricant with no trace of rust present, 
whereas those ends containing cup grease 
have some of the grease actually washed 
out and parts of the assembly showed 
considerable rust. 


In other words under seve:e water con- 
. ditions the sodium soap grease, which is 
more or less water soluble, supplied more 
and better protection to the tie rods and 


drag links than did the water resistant 
grease. Also the sodium soap grease of- 
fered superior lubrication to the wheel 
bearings than did the water resistant 
greace. 
Rust Prevention 

Especially during the war _ period, 
where conditions of operation were en- 
tirely different from normal peace-time 
operation, conditions of service existed 
where greases having rust preventive 
properties were necessary. It is well 


known that in war operations emerge, 
cies necessitated that entire equipment 
immersed in water. Of course, such coy 
ditions as these do not exist in peace. 
time. However, considerable progress 
been made in the use of additives to in 
prove rust prevention. Of particular jp. 
terest are the sulfonates, lead soapy 
emulsifiers, etc. 

Some government  specificacions 
now requiring rust protection; for ¢ 
ample, Naval Ordnance  Specificatiog 
OS-1350 General Purpose Grease requ 
that the product pass a salt spray 
wherein a panel coated with the greaw s 
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co salt spray for one hundred 
urs. the use of special additives 
po ible to meet this requi:ement. 
my Ordnance Specification AXS-1169 
rillery Carriage Grease OD No. 00 
requires that the product pass this 
t spray test; that is, no rust after one 
undred hours at 9SF. 


Conclusions 


\lthough it is possible by the use of 
\ditives to obtain a grease of almost 
desired characteristic, it is stressed 
it many times the obtaining of chis 
operty may result in certain non-bene- 
cial effects which may more than offset 
» benefits desired; that is, although it 
posible to obtain a desired property 
y the use of a particular additive, other 
portant properties of the grease may 
eteby be destroyed. Therefore, full 
aluations and field tests must always 
: carried out to determine the overall 
gnificance of any indicated improve- 
went by the use of additives. Another 
int is that the different additives re- 
uired to produce the desired properties 
1y not be compatible, and while one 
Iditive might produce the desired prop- 
y with one soap base grease, it may 


we necessarily work with another soap 
ase grease. Therefore, the ieeidien 
of each additive necessitates complete re 
evaluation for proof of quality. . 


MODERN TRENDS IN 
THE APPLICATION OF 
LUBRICATING GREASES 


Continued from Page 9 


illustrates the manner in which lubric 
drums are changed. ial 
I would like to show you how this 
modern automotive equipment looks in 
its actual environment in the lubrication 
department. These typical installations 
will emphasize the fact that they con- 


Figure 42 


Figure 43 


Figure 44 


tribute to customer eye appeal and show- 
manship which in reality has accounted 
for the trenedous growth and real succes 
ot the automotive service 
_ You have seen some of the samples ot 
imprcvements in procedures and devices 


Continuous, closed process revolutionizes Wax production 


ieee AN Continental Oil Company’s Ponca City 
plant, these four VOTATOR units deliver a 
continuous flow of paraffin wax at the rate of 
more than 40,000 pounds per eight-hour day. 
This is double the volume formerly achieved 
with roll-type equipment occupying 
same floor space, and the 
the manpower formerly required. One man 
serves two VOTATOR units. 
Completely closed, clean, automatic — 
VoTATOR apparatus turns out and packages 
uniformly crystalliz 


perature of 116° F. 
Achieving a high overall coefficient of heat 


about the 
job is done with half 


ed wax at the critical tem- 


is a trade mark (Reg. U.S. Pat. Off.) 


transfer, the continuous, closed VOTATOR proc- 
ess is equally successful with lubricating grease 
and other viscous petroleum products. Write to 
The Girdler Corporation, VOTATOR DIvIsION, 
Louisville 1, Kentucky. 


DISTRICT OFFICES: 150 Broadway, New York City 7 
2612 Russ Bldg., San Francisco 4 
617 Johnston Bidg., Charlotte 2.4. 


applying only to products of The Girdler Corporation. 
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The Institute okesmg 


Figure 45 


for handling and applying petroleum 
products. It is our hope that close co- 
operation between the producers of lubri- 
cating devices and the petroleum indus- 
try will help to make possible the im- 
provements of tomorrow, many of which 
we cannot foresee at this moment. You 
have seen how these modern methods, 
procedures, and lubrication devices have 
contributed to industry, the contractor, 
the miner, the farmer and the automo- 
tive service industry. It is hoped that the 
progress so well established will continue 
at an ever-increasing rate to the mutual 
advantage of all of us engaged in the 
Petroleum Industry. 


NEW MEMBERS 


Continued from Page 2 
istry; Physics; engineering mechanics; 
chemical engineering. 

The Institute is continually expanding 
its facilities and staff for service to the 


60TH YEAR! 


lubricating and petroleum industries, and 
already has extensive facilities and per- 
sonnel working in these general fields. 

The following four Associate Members 
complete the list. Balcrank, Inc., Disney, 
near Marburg, Cincinnati 9, Ohio, was 
founded in 1907, one year after the 
establishment of the first and credited 
“filling station.” Today Balcrank has a 
complete line of strong and simple auto- 
motive lube equipment with many pat- 
ented features. The company has 
developed self-contained lubrication 
service center for automotive lubrication 
requiring a very small amount of floor 
space in addition to a new type of hose 
reel for dispensing oil, grease, air, and 
water. Balcrank also makes lubrication 
equipment for farm and industrial use. 

Heading the Balcrank organization are 
Clarence M. Doiseau, President; Richard 
P. Field, Vice-President; and Leo Spald- 
ing, General Sales Manager. 

Calumet Refining Company, 4323 
South Western Blvd., Chicago 9, Illinois, 
with Mr. H. E. Semerau serving as the 
company’s liaison with the _ Institute. 
Calumet Refining. Company pro- 
ducers, refiners, and wholesale marketers 
of “heart-cut” motor oils, many frac- 


tions of which are particular! 


to grease manufacture. They oop 
what unique in the fact that hey , ne 
fine their refining and distri cing ol 
tivities to lubricating oils lusi init 


Twenty-nine years of experi 
up their marketing through c 


Dac 


pour 

and wholesale jobbers. Two re! ineric: 
now operated by this company, on "} 

Burnhan,, Illinois, the other at Prince, 
Louisiana. "7 

0} 

Southwest Petroleum Company. |, 

P. O. Box 789, Ft. Worth 1, Texas. yi if 

J. W. Shugart, Jr., Vice-President, \ i 

thusiastic about his new Institute Ay s 

mpan 
d J, 

STEEL DRUMS—PAILS siden 

—for oil, grease, and other _ 
petroleum products 


Made with a wide va- mpan 


riety of spout openings rted 
and head designs in- 
cluding the E-Z seal npres 


lever locking ring cov- 
er. Special tested lin- 
ings provided for high 
test aviation gasoline 
and many other sensi- 
tive products. 


INLAND STEEL 
CONTAINER C0, 


CONTAINER SPECIALISTS 
NGS" 6532S. Menard Ave.. Chicago 38, 


ded 


bulic 


3 to 55 Gal. 


1887-1947 


TIME REVEALS THE TRUTH — 


Trophy grease is consistently 


made right 


H. K. STAHL COMPANY 


ST. PAUL 4, MINNESOTA 


The Pioneer Grease Manufacturer in the Upper Midwest 


60TH YEAR! 
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“aptat he So ithwest Petroleum Company 
‘ incor orated under the laws of the 
«of in 1934. From a modest 
ning. it has shown steady growth, 
through the depression years. It is 
CC A. up of two divisions . . . one 
ializit in selling Cactus Brand 


-y Duty Lubricants direct to the 


sumer and the second division known 
the Zone Company, specializes in sell- 
Zone Heavy-Duty Roof Coating. 
-itory includes every state in the Un- 
28, MMR ond, today, they are operating in ap- 
cimately thirty-five foreign countries. 
The United States Air Compressor 
mpany, 5300 Harvard Avenue, Cleve- 
| §, Ohio, Mr. F. J. Coughlin, Vice- 
sident in Charge of Sales, will be in 
endance at future Institute meetings. 
The United States Air Compressor 
mpany was organized in 1914 and 
red immediately manufacturing air 
mpressor units. The company had ex- 
Bided by adding to its products hy- 
lifts, lubricating equipment, 
wes air couplers and air-line valves. 
The company has twenty-four repre- 
tatives located in the principal cities 
EL mathe United States, is a member of the 
wmatic Automotive Equipment As- 
Automotive Equipment As- 
38. | ition, Automotive Lift Institute. 
fA warm and cordial welcome to all of 
se new members. 


Special Delivery 
toEvery Bearing! 


Farval—the Dualine System 
with the Positive Piston Dis- 
placement Valve — that has 
but 2 Moving Parts—is Fully 
Adjustable—and with a Tell- 
tale at each bearing to show 
the job is done. 


THE FARVAL CORPORATION | 
CLEVELAND 4, OHIO : 


CENTRALIZED SYSTEMS OF 


DOPP 
positively- 
scraped 
GREASE 
KETTLES 


and 


PRESSURE 
MIXERS 


BUFLOVAK EQUIPMENT DIVISION 
of Blaw-Knox Company 


1695 Fillmore Ave. Buffalo 11, N. Y. 


of a series of questions and answers 

designed to highlight the extensive and 

0 amazing uses of graphite—from pencils 


to atomic bombs. 


HELPFUL ANSWERS FOR TECHNICIANS A few of thousands of widely 
used products containing 
AND PRODUCT ENGINEERS Dixon's Graphites. Those 
Starred are Dixon's products, 
QUES. What are the principal characteristics many of them sold by supply 
of graphite? houses everywhere. 


ANS. Extremely unctuous. Lustrous and opaque. 
Withstands excessively high and low temperatures. 
Fusibility unknown but probably about 3000° C. 
Combustible in the presence of oxygen at about 
620° C., but not altered by heating in a vessel free 
from air. Chemically inert. Good electrical and heat 
conductivity. Low co-efficient of expansion. Non- 
magnetic, non-fusible, non-toxic, non-odorous, and 
does not permanently stain. Specific gravity: 2.1 to 
2.3. Moh’s scale of hardness: less than 1. 


QUES. What are some of the products or 
rocesses in or on which graphite is used? 
P grap * Microfyne Flake 


ANS. Tungsten and molybdenum wire filaments Graphite 

Steam and internal combustion engine cylinder lu- 
bricants 

Hydraulic pump piston and piston rod lubricants 

Extreme heat-and-pressure-resisting lubricants 

Mechanical packings and gaskets, washers and seal- 
ing rings 

Pipe joint compounds and seals 

Brake linings 

Paper (lubricating and transfer) 

Typesetting machine mold, space band and mouth- 
piece lubricant 

Wire drawing 

Oil-less, self-lubricating bearings 

Transmission chain lubricant 

Transmission rope and cordage lubricants Type 4. 40¢ 

Trolley wire lubricants 

Protective surface coatings with lubricating qualities tGraph- Air Gunes 

Impregnated lubricating metals, plastics, rubber, 
felt, fabrics, leather, paper and wood 

Lubricating bearing paste 

Mechanical oven, lehr and kiln chain lubricants 

Metal stamping, forging, tumbling and assembling 
lubricants 

Lathe dead center and steady rest lubricant 

Rolling mill lubricants 

Quarry and mine machinery lubricants = 

Coal mine machinery lubricants Mechanical Packings 

Lock lubricants 

Firearm action and barrel lubricants 


Cycle chain lubricant Now may we receive 
Piano action and organ assembly lubricants your questions on how 
(To be continued in No. 3 graphite can help you ? 


GRAPHITES 


Products of 
JOSEPH DIXON CRUCIBLE COMPANY 


Jersey City 3, N. J. Div. 12-Q-7 
LOOK FOR No. 3 


in this series. We will gladly send 
you reprints of any you may miss 
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Grease Manufacture implific d 


TIME SAVED..COST REDUCED 


WITH 
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HEATING SYSTEMS 


The Stratco Alkylation Contactor, standard 
oil refinery equipment for many years, now 
has been adapted to grease manufacture — 
to provide extremely short manufacturing 
time cycles, reduced fat consumption, a 
more uniform product. 
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